The gal80 Deletion by CRISPR-Cas9 in Engineered Saccharomyces cerevisiae Produces Artemisinic Acid Without Galactose Induction.
The clustered regularly interspaced short palindromic repeat (CRISPR)-Cas system has emerged as the dominating tool for genome engineering, while also changes the speed and efficiency of metabolic engineering in conventional and non-conventional yeasts. Among these CRISPR-Cas systems, CRISPR-Cas9 technology has usually been applied for removing unfavorable target genes. Here, we used CRISPR-Cas9 technology to delete the gal80 gene in uracil-deficient strain and had successfully remolded the engineered Saccharomyces cerevisiae that can produce artemisinic acid without galactose induction. An L9(34) orthogonal test was adopted to investigate the effects of different factors on artemisinic acid production. Fermentation medium III with sucrose as carbon sources, 1% inoculum level, and 84-h culture time were identified as the optimal fermentation conditions. Under this condition, the maximum artemisinic acid production by engineered S. cerevisiae 1211-2 was 740 mg/L in shake-flask cultivation level. This study provided an effective approach to reform metabolic pathway of artemisinic acid-producing strain. The engineered S. cerevisiae 1211-2 may be applied to artemisinic acid production by industrial fermentation in the future.